CLAIMS 

WHAT IS CLAIMED IS: 

1 t. A hybrid microlens, comprising two layers that are transparent at the wavelength of 

2 \ interest: 

3 \ a first layer with a low index of refraction; 

4 \ a second layer bonded to said first layer; and 

5 \ said second layer having an optical focusing element formed on the non- 

6 actiacent surface, said second layer being substantially thinner and having a higher 

7 indQK of refraction than the first layer, whereby both the microlens sag and the sum of 

8 the two layer thicknesses are minimized. 

9 2. The hybrid mfcrolens of claim 1 wherein said optical focusing element is a refractive 

10 microlens. \ 

11 3. The hybrid microlens of claim 1 wherein said optical focusing element is formed by dry 

12 etching. \ 

13 4. The hybrid microlens of claim 1 wherein said first layer comprises fused silica or optical 

14 glass. \ 

15 5. The hybrid microlens of claim 1 wlwein said second layer is a semiconductor. 

16 6. The hybrid microlens of claim 1 wherein sdd second layer is comprised substantially of 

17 silicon. \ 

18 7. The hybrid microlens of claim 1 wherein an antirefle^tion layer is applied at the interface 

19 between the first and second layers, and said antireflectmn layer is optimized for the 
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23 



The hybrid microlens of claim 1 wherein said bonding process is via epoxy. 



24 10. TH^hybrid microlens of claim 1 wherein said bonding process is via anodic bonding. 



25 
26 
27 
28 
29 



1 1 . An optical construction which substantially reduces return signal from an optical fiber, 
which is perpendicular to and butt-coupled to a planar optical surface, comprising: 

Agnail non-perpendicular surface formed on said planar optical surface in the 
vicinity of t»e core of said optical fiber, whereby optical reflection from said non- 
perpendicular skrface is directed away from said optical fiber. 



: ™ 30 12. The optical constructiorf^f claim 1 1 and further comprising an optical epoxy that fills the 

!«H 3 1 8 a P between the optical fibe^end face and the adjacent non-perpendicular surface, said 

m 32 optical epoxy having an index u^£^dbxiAately matches that of the optical fiber to 

j p" 33 reduce optical loss and minimize pp^Hzatjon sensitivity. 

! D I A^v 

!! 3 34 13. The optical construction of claim 1 1 wherem^aid non-perpendicular surface is 

35 approximately a planar surface. 

□ 36 14. The optical construction of claim 1 1 wherein said non-p^spendicular surface is formed by 

"37 dry etching. 



38 15. The optical construction of claim 1 1 wherein said optical fiber end fab^is not 

39 perpendicular to the fiber longitudinal axis. 




40 

2 



45 



method for making a plurality of hybrid microlenses, comprising the steps of: 
^^-^jiti-reflection coating a second layer; 

Bonding%e^eeond layer to a first layer which has a lower index of refraction 
than the second layer; 

Thinning and polishing the second layer*" 

Forming a plurality of optical focusing elements on tHe^iencgdjacent surface of 
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the second layer. 



17. The method of claim 



said optical focusing element is a refractive microlens. 



18. The method of claim 16 wherein said optical focusing elerrtenUgformed by dry etching. 



method for substantially reducing optical return signal from an optical fiber, which is 
peipfcqdicular to, and butt-coupled to a planar optical surface, comprising the steps of: 

inning non-perpendicular local surfaces on said planar optical surface in the 
vicinity of th^eQre of said optical fiber; 

angle cleavin^ei^angle polishing said optical fiber end face; 
filling the gap betweer^a^ptical fiber and said non-perpendicular local 
surface with an optical epoxy hawn|>^niiide2^of refraction that approximately 
matches that of said optical fiber. 



20. The method of claim 17 wherein the step of forming non-perpendicular '. 
by dry etching. 



surfaces is 
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